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In many nations, much of the public has long recognized the 
potential gravity of climate change1,2. Nonetheless, few citizens or 
political leaders understand the underlying science well enough to 

evaluate climate-related proposals and controversies. As a result, it 
is hard for political leaders to generate and sustain broad public sup-
port for ambitious climate policies3 or for citizens to take e!ective 
personal action4. Conversely, it is relatively easy for a vocal, partisan 
minority to sow confusion, hoping to justify delay and inaction by 
amplifying uncertainties5,6. Without basic scienti"c knowledge, lay 
people struggle to distinguish legitimate scepticism, which all sci-
ences welcome7, from radical scepticism, an unwillingness to accept 
any evidence that might disprove the claims in question. Even those 
who see little merit in recent attacks on climate science, such as the 
2009 controversy regarding e-mails obtained from the University of 
East Anglia’s Climatic Research Unit and posted on the Internet8,9, 
must wonder why they went so far and what they mean for the 
future10 (Fig.#1).

$ese controversies may, in fact, have limited e!ects11,12. So far, 
few institutions have been as trusted as science13,14. $e public knows 
scientists primarily from positive contexts, such as classrooms, 
news reports of breakthroughs and the many ways that science has 
improved their lives. Indeed, the recent stories drew such attention 
precisely because they depicted some scientists as violating society’s 
expectation of independent, competent, trustworthy behaviour15, 
untainted by politics. One sign of public faith in science is that 
even those who criticize climate science on ideological grounds use 
science-like language, seeking to reject the conclusions of speci"c 
scientists rather than the idea of climate science.

As painful as these attacks may be, they should not lead climate 
scientists to conclude that communication is hopeless. Doing so 
would represent what psychologists call the ‘spotlight e!ect’, exag-
gerating how much attention others pay to our actions. For better 
and worse, most people do not think about science all that much. It 
would be equally tragic if the attacks goaded scientists into becom-
ing polemicists, a role that would undermine their credibility by 
making science seem like less trusted professions, such as the media 
and politics13.

Climate scientists bear a heavy burden: potentially, the fate of 
the world lies partly in their hands. Fortunately, they also have 
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some of the strongest evidence ever assembled regarding a global 
environmental risk. All but the most adamant critics acknowledge 
that global-scale climate changes have occurred before (for exam-
ple, the Dansgaard–Oeschger events of the last glacial16) and might 
occur again. Where critics and mainstream scientists disagree is in 
their inferences about the scale and sources of the recent warming 
and their predictions about the impacts of continued anthropogenic 
climate forcing.

Realizing the practical value of climate-related research means 
ensuring that diverse policymakers and the public understand the 
risks and uncertainties relevant to the decisions that each faces. 
Promoting such understanding is unlikely to be a su%cient condi-
tion for individuals or societies to respond e!ectively to the risks 
posed by climate change, as a range of well-documented political3 
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Figure 1 | Shifting public opinion. Opinion polling in America shows 
how people became more sure that climate scientists believed in global 
warming over the period 1998–2006. But more recently views are less 
certain, a phenomenon also seen in Britain and Europe. The reasons for this 
recent trend are complex and probably include a response to politicization 
of climate policy, as well as the impacts of the East Anglia e-mails 
controversy. The question asked which one of the following statements do 
you think is most accurate — most scientists believe that global warming 
is occurring, most scientists believe that global warming is not occurring, 
or most scientists are unsure about whether global warming is occurring or 
not? Data from Gallup. 
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and psychological4 barriers to action will also need to be addressed. 
However, such understanding is a necessary condition for action. In 
this Perspective we o!er a proposal on applying the best available 
communications science to convey the best available climate science. 
$e execution of this task will require sustained interdisciplinary 
collaboration between natural, social and decision scientists. Here 
we characterize the communication challenge posed by the scope, 
complexity and uncertainty of climate science, sketch the commu-
nications science available for this task and put forward a strategic 
approach to climate science communication, including the institu-
tional support needed to sustain it.

Risk, uncertainty and climate decision-making
Uncertainty in climate systems. Climate scientists face many 
uncertainties. $ey progress by developing greater understanding 
of those uncertainties, with inquiries that sometimes reveal new 
sources of uncertainty17,18. However, their own communications 
about those uncertainties are very di!erent from the ones needed 
by lay people and policymakers. Indeed, scientists’ very familiarity 
with the issues can impede their ability to communicate with people 
outside their "eld, to the point that even excellent scientists can be 
poor communicators.

$e climate system involves interactions among many moving 
parts, with uncertainties arising in both structuring climate mod-
els19 and assessing their parameters and relationships20 (Fig.#2). $e 
systems involving climate drivers and impacts are more complicated 
still, and are unfamiliar to most non-scientists. Some are inherently 
unintuitive, such as the nonlinear relationships between emissions 
and atmospheric concentrations of greenhouse gases, between those 

concentrations and radiative forcing, and between mean global 
temperature changes and regional impacts. Unless scientists can con-
vey the nature of these processes, others may over- or underestimate 
the de"nitiveness of their claims; either accepting them on faith or 
rejecting them outright. $ese uncertainties are likely to grow, as cli-
mate science extends to incorporate the socio-economic processes 
that drive climate changes and determine their impacts21. Depending 
on how they are communicated, these complications may further fuel 
fatalistic acceptance of climate-related changes (on the grounds that 
people and society cannot change their ways), or alternatively may 
highlight the fact that people, by their decisions and actions, do ulti-
mately have the ability to avert dangerous climate change.

In addition to its unfamiliar subject matter, much climate science 
relies on simulation modelling that is an unfamiliar form of infer-
ence not just for lay people but even for scientists whose disciplines 
use observational methods. Unless the logic of that modelling is 
conveyed, people may discount its conclusions. Communicating the 
value of climate modelling thus requires confronting such apparent 
contradictions as the fact that increasing a model’s complexity — by 
adding the behaviour of clouds, people or ecosystem feedbacks, for 
example — may actually increase the uncertainty in climate pro-
jections. Atmospheric scientist Kevin Trenberth of the US National 
Centre for Atmospheric Research in Boulder, Colorado, has explic-
itly warned22 that unless such seemingly paradoxical results are 
communicated carefully, the more complex modelling being used 
in climate simulations for the upcoming "&h assessment report of 
the Intergovernmental Panel on Climate Change (IPCC) may con-
fuse both the public and decision-makers, thereby reducing their 
willingness to act.
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Figure 2 | Sources of uncertainty in climate assessments. The centre column shows schematically the causal chain leading from the anthropogenic sources 
of climate change to their impacts. The four charts show estimates for di!erent e!ects in that chain, linked (by arrows) to causal factors that introduce 
uncertainty into these estimates. In the top-left chart, di!erent assumptions about future human activities lead to di!erent estimates of total emissions. The 
other three charts show uncertainties in cumulative emissions depending on uncertainty about climate feedback (top right), climate sensitivity depending 
on uncertainty about radiative forcing (bottom right), and change in global cereal production depending on uncertainty in temperature rise and carbon 
fertilization (bottom left). Interactions between elements in the chain also create further significant uncertainties. Reproduced with permission from ref. 27,  
© 2006 Cambridge Univ. Press.
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$e discourse of scientists can be a further source of confusion. 
For example, scientists do not normally repeat facts that are widely 
accepted among them, focusing instead on the uncertainties that 
pose the most challenging problems. As a result, lay observers can 
get an exaggerated sense of scienti"c uncertainty and controversy, 
unless a special e!ort is made to remind them of the broad areas of 
scienti"c agreement23. Even that may fail unless it is made clear how 
‘scienti"c consensus’ (as represented in the IPCC process for assimi-
lating and deliberating evidence) di!ers from that in everyday life.

Reframing policy through risk and uncertainty. $e "rst three 
IPCC assessments avoided formal expressions of uncertainty, using 
instead scenario-based projections of possible futures. $e fourth 
IPCC assessment24, though, assigns explicit likelihoods (typically 
Bayesian assessments of probability distributions) when assessing 
the weight of evidence. Behavioural research has found that lay 
people can o&en extract the information that they need from clear 
numeric expressions of uncertainty, but that they struggle with the 
ambiguity of verbal quanti"ers, such as ‘unlikely’ or ‘probable’25. 
However, whether the IPCC’s speci"c communications have suc-
ceeded is an empirical question whose answer requires rigorous 
research. At least one study suggests that the IPCC has not done as 
well as it would have wished26.

$e UK government’s Stern review on the economics of climate 
change27 argued for framing climate decisions in terms of the costs, 
risks and uncertainties of di!erent options, as does a recent study 
from the US National Academies28. $at perspective shi&s the debate 
from whether there is anthropogenic warming to what gambles we 
should take with our world29. $e former frame requires meeting 
an ill-de"ned standard of proof for demonstrating anthropogenic 
warming, before taking any action. $e latter frame requires analys-
ing the expected costs and bene"ts of di!erent actions. $e former 
frame leads to deliberation, the latter to decision-making.

$e conclusions of these analyses ultimately depend on how 
decision-makers value the expected risks and bene"ts that are 
revealed30. For example, some critics of the Stern review argue that 
its discount rate was too low, relative to standard economic prac-
tice31, thereby overweighting future outcomes. Other critics argue 
that its discount rate is too high, as is any non-zero discount rate 
when catastrophic consequences are possible32. Value judgements 
also arise in relation to many other aspects of these analyses, such 
as how to treat uncertain projections of the economic costs of miti-
gation or of the bene"ts of increased energy e%ciency. Yet, how-
ever intense these debates, they still involve choices among options 
and might therefore lead to actions that avoid ‘dangerous climate 
change’, the goal enshrined in the 1992 United Nations Framework 
Convention on Climate Change18,33,34. In contrast, debates about 
evidence per!se — such as whether there is anthropogenic climate 
change — can be interminable, as there will always be uncertainties 
to forestall decision-making.

Planning for climate adaptation necessarily requires compari-
son of decision options, each with its own uncertainties about the 
‘when, where and how’ of climate impacts. For example, the UK’s 
infrastructure planning process has 50–100-year time horizons for 
renewing the $ames 'ood-barrier scheme (Fig. 3)35. As a result, 
it must consider, among other factors, the uncertain evidence pre-
dicting that over that period the UK is likely to experience sea-level 
rise, more frequent summer hot spells, reduced summer rainfall in 
the south and east, and much wetter and stormier winter weather 
overall. $at evidence led the UK Climate Impacts Programme sce-
narios for 2009 to incorporate probabilistic projections of regional 
impacts while acknowledging the di%culties in downscaling global 
projections to provide such regional forecasts (Fig. 4)36. In these 
cases, the usefulness of climate science depends on how e!ectively 
the analytical results can be communicated and how relevant they 
are to decision-makers. 

The science of communication
Climate scientists’ struggles in communicating with the 
non-specialist audience are typical of the challenges that arise with 
any policy question having signi"cant technical content, whether it 
be nuclear power37,38, genetically modi"ed crops39 or nanotechnol-
ogy40. Over the past 40#years, social and decision science research 
has addressed these challenges across a broad front. $is body of 
research has identi"ed basic processes guiding risk perceptions and 
has applied that knowledge to facilitating informed choices involv-
ing complex, uncertain and contested science41,42. Studies focused 
on lay perceptions of climate change echo these general patterns 
with some unique speci"cs. For example, in western countries 
most people are concerned about the problem, although few make 
it a top priority2,43. Most have fragmentary mental models that are 
more complete for the consequences of climate change than for its 
causes44,45. Whatever their beliefs, most people "nd climate change 
psychologically distant, as something that will a!ect other people 
in other places and times1,46. Although they generally understand 
the broad outlines of climate change, people can be confused by the 
uncertain signals sent by extreme weather events. People with dif-
ferent cultural values may have di!erent beliefs47,48, yet still act simi-
larly (for example, both concerned individuals and critics are more 
likely than disinterested people to adopt energy-saving practices49). 
In addition, many lay people ascribe primary responsibility for deal-
ing with climate change to national governments and other pow-
erful organizations and agents11,50, concluding, quite sensibly, that 
climate change is too big a problem for them to tackle as individuals 
alone. In turn, many governments fear punishment by citizens at the 
ballot box if they propose overly radical actions3, leading to a collec-
tive failure to act on the part of both governments and individuals.

Research in social and decision science has identi"ed several 
key lessons that are especially relevant to communicating climate 
science. $e "rst is that ‘risk’ can be de"ned in di!erent ways, by 
both analysts and lay people51, depending on how they value the 
outcomes at stake52. For example, some people care primarily about 
threats to human life; others care about the economy or the envi-
ronment as well, and need di!erent risk estimates. When concern 
focuses on human life, some people care about the age of those at 
peril; others do not. Depending on which of these two positions 
decision-makers take, they will need di!erent estimates: expected 
chance of premature death for those in the "rst group; expected 

Figure 3 | The existing Thames flood-protection barrier at Greenwich, 
East London, UK. Conceived after the 1953 flooding and associated 
fatalities in eastern England there are now concerns about its ability to 
protect London from any increased risks associated with climate change, 
and in particular rising sea levels and future storm surges. This has led to 
an extensive risk assessment and appraisal of the options for its renewal or 
replacement, for the period up to 2070 and beyond. 
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life years lost for those in the second. Proponents of environmental 
justice need to know which groups bear the risks and which get the 
bene"ts of proposed policies. Some people need to know the extent 
to which risks are voluntary, controllable, uncertain, irreversible 
and catastrophic53. Unless they receive the information that they 
need, people must guess at it, reading between the lines of scientists’ 
statements and controversies.

But understanding risk requires more than just knowing risk 
estimates. People also need cognitive representations41 (or ‘mental 
models’) of the processes creating and controlling the risks, and thus 
causing uncertainty about them. For example, they may need to know 
how warmer oceans a!ect tropical storms, marine phytoplankton 
and winter precipitation, or how rising atmospheric carbon dioxide 
levels lead to increased ocean acidi"cation. Knowledge of such proc-
esses allows people to follow public debates and grasp the rationale 
for alternative policies. It protects (or ‘inoculates’) them from being 
‘blind-sided’ by unfamiliar facts or perspectives. It a!ords them the 
warranted feelings of self-e%cacy needed before acting.

Recent advances in behavioural and decision science also tell 
us that emotion is an integral part of our thinking, perceptions 
and behaviour, and can be essential for making well-judged deci-
sions54,55. Although it can cloud judgment48,56, emotion can provide 
cues valuable to evaluating evidence and the people who provide it. 
Emotion creates the abiding commitments needed to sustain action 
on di%cult problems, such as climate change. It motivates climate 
scientists, as well as their audiences and critics57. Clear, respectful 
messages can reduce the destructive emotions of impatience, frus-
tration and anger, and appropriately framed emotional appeals can 
motivate action, given the right supporting conditions58 (in particu-
lar a sense of personal vulnerability, viable ways to act, feelings of 
personal control and the support of#others).

Finally, social processes can amplify or attenuate perceptions 
of risk59. Sometimes those processes undermine lay understand-
ing, as with interest groups’ disinformation campaigns. Sometimes 

they create trust between lay and expert communities, as with 
well-designed public consultations. At their very best, they cre-
ate e!ective social oversight and governance structures60. At their 
worst, they subordinate science to ideology5,48.

Of course, information alone will not ensure wise climate-related 
decisions. Social scientists have documented a range of structural, 
political and economic barriers to strong action a!ecting both 
institutions3 and individuals4. Moreover, as noted above, for some 
partisans science-like arguments are just a means to political or 
economic ends. Well-informed individuals can rationally do noth-
ing if they see no viable actions. Well-informed collectives can be 
paralysed when they realize that their members have con'icting 
goals. Resolving such impasses requires applying climate science 
to the creation of better options. Whatever the barriers might be, 
scientists’ obligation is to provide the information that is necessary, 
if not su%cient, for informed choices. Having ful"lled this mini-
mum condition, they are free to weigh in as ordinary citizens, with 
their own personal votes on how to make the di%cult choices that 
climate science has identi"ed. $ey might "nd it easier to make 
their case if good science communication has expanded the range 
of reasoned#discourse.

$ese research results, and others like them, belie the simple 
behavioural theory underlying the ‘de"cit model’ of the public 
understanding of science, which assumes that simply teaching more 
science will bring lay behaviour into line with scientists’ expecta-
tions. Although the limits to this model are well documented61,62, it 
has such strong intuitive appeal that communication must explicitly 
adopt an alternative strategy if it is to respect audiences’ values, feel-
ings and need for dialogue and engagement42,63. Here we o!er such 
a strategy.

A strategic approach to climate communication
Strategic listening. Climate science has always taken a long-term 
integrated approach. $e communication of that science must 
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be just as strategic in its analysis, design, implementation and 
evaluation. Like climate systems, human systems involve the com-
plex, uncertain interaction of many processes. As a result, even the 
best-designed communications, based on the strongest social and 
decision science, require rigorous implementation and empirical 
evaluation to determine how e!ective they are. Yet, despite the criti-
cal importance of climate-change communication, such evaluations 
are remarkably rare. Instead, most communications rely on intuitive 
notions of what to say and how to say it.

Unfortunately, people o&en have 'awed intuitions regarding 
how well they communicate, typically exaggerating their success. 
In ordinary conversation, people receive feedback, allowing them 
to re"ne imperfect communications. Scientists, though, o&en have 
little direct contact with the public. As a result, they cannot tell how 
well they are doing or how to do better. Without evidence to moor 
them, science communication can lurch from one well-intended ini-
tiative to the next. A scienti"c approach to communicating science 
requires the systematic feedback provided by empirical evaluation.

In this strategy, social and decision science research provides 
connections that scientists normally lack. Its methods (for exam-
ple surveys, interviews and moderated deliberations) can be seen 
as surrogate conversations, conducted by researchers on behalf of 
climate scientists, to establish which outcomes matter to di!erent 
people, which options they have for attempting to realize their goals 
and what additional knowledge they need63,64. $e decision sci-
ence approach takes an ‘inside view’, letting decision-makers’ needs 
determine the content of communications, rather than just relaying 
the messages that scientists think are important. With some deci-
sions, research might "nd that people already know enough about 
the relevant climate science, but need to know more about risks to 
prized ecosystems or about the viability of cap-and-trade schemes. 
Research might "nd that people know enough about the facts of a 
decision, but are uncertain how to make the hard trade-o!s that it 
requires (for example between risks to the present generation and 
to future ones). If so, then people do not need more facts but more 
perspectives, helping them to think about what the decision means 
to them and the outcomes that they value. $ere is no way to know 
what information people need without doing research that begins 
by listening to them.

Such listening protects against simplistic solutions to complex 
problems. For example, if scientists conclude that uncertainty 
means paralysis, they may avoid discussing it. However, if lay people 
know that climate risks involve complex, uncertain processes, they 
may resent being patronized with overly certain accounts. British 
readers may remember the promise that British beef was completely 

safe to eat at a time when the evidence regarding the transfer of 
BSE (bovine spongiform encephalopathy) to humans was not yet 
settled. US readers may remember their government’s assurances 
that 'ying was completely safe when it li&ed the ban imposed a&er 
the September 11 attacks in 2001, even though such terrorist threats 
were only just beginning to be understood. With contested science, 
uncertainties eventually emerge. Scientists can protect themselves by 
being the "rst to acknowledge the uncertainties in their work. $ose 
admissions need not encourage paralysis if the results are framed as 
illuminating the relative risks of action and inaction rather than as 
inviting delays until they are completely resolved.

Strategic listening also protects scientists from confusing igno-
rance with incompetence. When lay people misunderstand some 
aspect of science, it may be that they are incapable of grasping it. 
However, the science may also have been poorly explained or 
seemed too irrelevant to master. Not knowing facts that are second 
nature to scientists does not, by itself, provide grounds for writing 
o! the lay public. Doing so runs the risk of souring scientists’ rela-
tions with non-scientists, who will sense the lack of respect. By dis-
missing non-scientists, experts also forgo the chance to "ll the gaps 
in their fragmentary mental models. For example, lay people o&en 
confuse healthy lawns with healthy ecosystems, think that turning 
thermostats past the set point will make homes heat up faster and 
believe that the ozone hole is a cause of global warming44. $e 'aws 
in these beliefs are not hard to explain, once research has identi"ed 
them. Indeed, such research has helped to reduce the prevalence of 
the last of these misconceptions2.

Strategic listening can also assess the cumulative impact of the 
diverse messages on a topic. For example, it could determine when a 
'ood of uncoordinated climate-related recommendations produces 
inaction (“I’ll wait until the experts sort things out”), a symbolic 
act or two (“because you can’t do everything”) or sweeping life-
style changes (“I hadn’t realized the scope of the problem”). It could 
determine when messages about adaptation discourage mitigation 
by making the future seem tolerable, or encourage it by making the 
risks more real. Or it could focus messages on the few actions most 
worth doing, hoping to encourage a cascade of e!ective actions—
sometimes called ‘behavioural spillover’65.

A strategic communication perspective will "nd that there is no 
single simple recipe for climate communication66. At the individual 
level, even the strongest social and decision science produces only 
better best guesses about how to formulate messages. As a result, 
empirical testing is always needed. At the society level, people with 
di!erent goals and knowledge will have di!erent needs to hear and 
be heard. For example, energy conservation programmes that moti-
vate some people fail with others who hold similar political values, 
while motivating people with di!erent values49. Changes in the sci-
ence, the economy and politics may bring di!erent issues to the fore, 
requiring communications to evolve. As a result, continued listen-
ing is needed.

Strategic organization. Communications worthy of climate change 
will require sustained contributions from cross-disciplinary teams, 
working within an institutional framework that provides support 
for their e!orts. Such teams would include, at minimum, climate 
and other experts, decision scientists, social and communications 
specialists, and programme designers (Box# 1). Once assembled, 
these teams must be coordinated so that experts stay focused on 
their aspect of the communication process. For example, subject-
matter experts should edit for fact, not style; they should also check 
that social scientists have not garbled the facts when trying to make 
them clearer. $at coordination must maintain a rhetorical stance 
of non-persuasive communication67, trusting the evidence to speak 
for itself, without spin or colouring. Although there is an impor-
tant place for persuasive communication, encouraging individual 
behaviours and public policies, it must be distinct, lest scientists 

Subject-matter experts who can represent the latest science on 
topics that matter to their audiences. $ose scientists might 
include climatologists, ecologists, economists, engineers, 
physicists or others, as the decisions require.
Decision scientists who can identify the most relevant aspects 
of that science and summarize it concisely, including its 
uncertainties and controversies.
Social and communications scientists who can assess the 
public’s beliefs and values, propose evidence-based designs 
for communication content and processes, and evaluate their 
performance.
Programme designers who can orchestrate the process, so that 
mutually respectful consultations occur, messages are prop-
erly delivered and policymakers hear their various publics.

Box 1 | Expertise needed for e"ective communication of climate 
science to aid climate-related decision-making.

PERSPECTIVENATURE CLIMATE CHANGE DOI: 10.1038/NCLIMATE1080

© 2011 Macmillan Publishers Limited. All rights reserved

http://www.nature.com/doifinder/10.1038/nclimate1080


40 NATURE CLIMATE CHANGE | VOL 1 | APRIL 2011 | www.nature.com/natureclimatechange

come to be seen as inept politicians. If climate scientists passionately 
o!er dispassionate accounts of the evidence, it will preserve their 
uniquely trusted social position and avoid the advocacy that most 
are ill-suited to pursue by disposition, experience and training.

Creating such teams will require an organization with unique 
capabilities, as yet absent in the climate change arena. It must nur-
ture the sustained interactions needed to build trust among disci-
plines unaccustomed to collaboration. It must maintain public trust 
by faithfully representing the science and its attendant uncertainties 
and controversies. Such a commitment to candour is routinely found 
in academic institutions, but o&en without a core commitment to 
practical and collaborative research. Transcending academic norms 
requires ‘boundary organizations’, chartered both to conduct basic 
science and to translate its results into decision-relevant terms68,69. 
It requires the resources to support research, design and evalua-
tion services for all scientists hoping to communicate their work. It 
requires the stature needed for those scientists to value its services. 
And it requires the staying power needed to develop new research 
methods and career paths, allowing its collaborators to pursue the 
basic research topics that it identi"es. Having such capabilities 
should reduce the risk of unwarranted controversies and provide 
evidence-based responses to them.

Models for such interdisciplinary ‘big science’ might include the 
RAND Corporation (in the US) and the International Institute for 
Applied Systems Analysis (in Austria). In the UK, the Tyndall Centre 
for Climate Change Research has fostered a ten-year collaboration 
between climate and social scientists, although without a major 
focus on communication and decision-making research. In the 
US, the National Center for Atmospheric Research has made simi-
lar e!orts. Each of these institutions performs publication-quality 
research on applied problems, using analytical methods to integrate 
diverse data, while contributing critical expertise to address policy 
problems. Each provides an environment that attracts scientists for 
individual projects, short stays and careers. Each has leadership 
willing and able to redeploy resources from over-represented dis-
ciplines to under-represented ones. Although smaller, more distrib-
uted models might be envisaged28, the science of communicating 
science has become so important that it requires equivalent institu-
tions, properly funded and sta!ed.

Conclusion
Many climate scientists are understandably frustrated by the lim-
ited response to what they see as the greatest threat facing our 
planet. One impulsive response to a seemingly recalcitrant public 
is a big advertising campaign. However, unless founded on sound 
social and decision science principles and accompanied by rigor-
ous empirical evaluation, such e!orts have little chance of sustained 
success. Moreover, each communication failure makes future suc-
cess less likely, by eroding both the public’s trust in the experts, who 
seem not to know their needs, and the experts’ trust in the public, 
which seems unable to understand the issues. Given the gravity and 
the complexity of climate-related decisions, we need a new model 
of science communication, with new collaborations among the sci-
ences at both the national and the international level.

References
1. Lorenzoni, I. & Pidgeon, N.#F. Public views on climate change: European and 

USA perspectives. Clim. Change 77, 73–95 (2006).
2. Brechin, S.#R. in Routledge Handbook of Climate Change and Society (ed. Lever 

Tracey, C.) 179–209 (Routledge, 2010). 
!e most complete current analysis of public beliefs and attitudes 
regarding climate change, with good international coverage including the 
developing#world.

3. Compston, H. & Bailey, I. (eds) Turning Down the Heat: "e Politics of Climate 
Policy in A#uent Democracies (Palgrave Macmillan, 2008).

4. Lorenzoni, I., Nicolson-Cole, S. & Whitmarsh, L. Barriers perceived to 
engaging with climate change among the UK public and their policy 
implications. Glob. Environ. Change 17, 445–459 (2007).

5. Dunlap, R. & McCright, A. in Routledge Handbook of Climate Change and
  Society (ed. Lever Tracey, C.) 240–259 (Routledge, 2010).
6. Oreskes, N. & Conway, E.#M. Merchants of Doubt (Bloomsbury, 2010). 

A provocative historical and political analysis of attempts to create 
uncertainty and interpret it as reason for inaction.

7. Corner, A. Do climate change skeptics give skepticism a bad name? Guardian 
Environment Blog Online (22 February 2010); available via http://go.nature.
com/MoX91n.

8. House of Commons Science and Technology Committee "e Disclosure of 
Climate Data from the Climatic Research Unit at the University of East Anglia. 
8th Report of Session 2009–2010, HC-387-1 (Stationary O%ce, 2010).

9. Nehrlich, B. ‘Climategate’: paradoxical metaphors and political paralysis. 
Environ. Values 19, 419–442 (2010).

10. Climate of fear. Nature 46, 141 (2010).
11. Spence, A., Venables, D., Pidgeon, N. F., Poortinga, W. & Demski, C. Public 

Perceptions of Climate Change and Energy Futures in Britain: Summary Findings 
of a Survey Conducted in January-March 2010. Understanding Risk Working 
Paper 10–01 (Cardi! University, 2010).

12. Krosnick, J. $e climate majority. "e New York Times (10 June 2010); available 
via http://go.nature.com/uJJGSt.

13. Market & Opinion Research International Science in Society: Findings from 
Qualitative and Quantitative Research (O%ce of Science and Technology, 2005).

14. National Science Board Science and Engineering Indicators Ch. 7, 7.1–7.46 
(National Science Foundation, 2006).

15. Poortinga, W. & Pidgeon, N.#F. Exploring the dimensionality of trust in risk 
regulation. Risk Anal. 23, 961–972 (2003).

16. Kunzig, R. & Broecker, W. Fixing Climate (Pro"le Books, 2009).
17. Oppenheimer, M. De"ning dangerous anthropogenic interference: the role of 

science, the limits to science. Risk Anal. 25, 1399–1407 (2005).
18. Schellnhuber, H.#J. (ed.) Dangerous Climate Change (Cambridge Univ.  

Press, 2006).
19. National Research Council Advancing the Science of Climate Change (National 

Academies Press, 2010). 
An important recent statement of the US National Academies, emphasizing 
the integration of natural, social and decision sciences in advancing climate 
science and policy.

20. Bony, S. et al. How well do we understand and evaluate climate change 
feedback processes? J.!Clim. 19, 3445–3482 (2006).

21. Pidgeon, N.#F. & Butler, C. Risk analysis and climate change. Environ. Polit.  
18, 670–688 (2009).

22. Trenberth, K. More knowledge, less certainty. Nature Rep. Clim. Change  
4, 20–21 (2010).

23. Somerville, R.#C.#J. How much should the public know about climate science? 
Clim. Change 104, 509–514 (2011).

24. IPCC Climate Change 2007: Fourth Assessment Report (Cambridge Univ.  
Press, 2007).

25. Budescu, D. V & Wallsten, T.#S. in "e Psychology of Learning and Motivation 
(eds Busemeyer, J.#R., Hastie, R. & Medin, D.) 275–316 (Academic, 1995).

26. Budescu, D.#V., Broomell, S.#B. & Por, H. Improving communication of 
uncertainty in the reports of the IPCC. Psychol. Sci. 20, 299–308 (2009).

27. Stern, N. "e Economics of Climate Change: "e Stern Review (Cambridge Univ. 
Press, 2006).

28. Corell, R.#W. & Lee, K.#N. (eds) Informing Decisions in a Changing Climate 
(National Academies Press, 2009).

29. Dietz, S., Hope, C. & Patmore, N. Some economics of ‘dangerous’ climate change: 
re'ections on the Stern review. Glob. Environ. Change 17, 311–325 (2007).

30. Fischho!, B., Lichtenstein, S., Slovic, P., Derby, S.#L. & Keeney, R.#L. Acceptable 
Risk (Cambridge Univ. Press, 1981). 
A critical analysis of fundamental approaches to making decisions about risk, 
treating risks as acceptable only in the context of compensating bene"ts.

31. Nordhaus, W.#D. A review of the Stern review of the economics of climate 
change. J.!Econ. Lit. 45, 686–702 (2007).

32. Weitzmann, M. A review of the Stern review of the economics of climate 
change. J.!Econ. Lit. 45, 703–724 (2007).

33. Dessai, S. et al. De"ning and experiencing dangerous climate change.  
Clim. Change 64, 11–25 (2004).

34. Lorenzoni, I., Pidgeon, N.#F. & O’Connor, R. Dangerous climate change: the 
role for risk research. Risk Anal. 25, 1387–1398 (2005).

35. Estuary, T. 2100 Plan: Managing Flood Risk "rough London and the "ames 
Estuary (Environment Agency, 2009).

36. Department for Environment, Food and Rural A!airs Adapting to Climate 
Change: UK Climate Projections (DEFRA, 2009).

37. Pidgeon, N.#F., Lorenzoni, I. & Poortinga, W. Climate change or nuclear 
power#— no thanks! A quantitative study of public perceptions and risk 
framing in Britain. Glob. Environ. Change 18, 69–85 (2008).

38. Rosa, E.#A. & Clarke, D.#L. in Research in Social Problems and Public Policy 
Vol. 7 (eds Youn, T.#I. K. & Freudenburg, W.#R.) 21–57 (JAI, 1999).

PERSPECTIVE NATURE CLIMATE CHANGE DOI: 10.1038/NCLIMATE1080

© 2011 Macmillan Publishers Limited. All rights reserved

http://go.nature.com/MoX91n
http://go.nature.com/MoX91n
http://go.nature.com/uJJGSt
http://www.nature.com/doifinder/10.1038/nclimate1080


NATURE CLIMATE CHANGE | VOL 1 | APRIL 2011 | www.nature.com/natureclimatechange 41

39. Shanahan, J., Brossard, D. & Nesbitt, C. (eds) "e Public, the Media and
 Agricultural Biotechnology (CABI, 2007).
40. Pidgeon, N.#F., Harthorn, B., Bryant, K. & Rogers-Hayden, T. Deliberating the 

risks of nanotechnology for energy and health applications in the US and UK. 
Nature Nanotech. 4, 95–98 (2009).

41. Morgan, M.#G., Fischho!, B., Bostrom, A. & Atman, C.#J. Risk Communication: 
A Mental Models Approach (Cambridge Univ. Press, 2002). 
!is book develops a methodological approach to integrating risk analysis 
and risk communication, focusing analysis on decision-makers’ needs and 
communication on critical gaps.

42. Stern, P. C. & Fineberg, H. V. (eds) Understanding Risk: Informing Decisions in a 
Democratic Society (National Academy Press, 1996). 
An in#uential report identifying the essential role of values in setting the 
terms of risk analysis and advocating an analytic-deliberative approach to 
resolving them.

43. Nisbet, M. C & Myers, T. Twenty years of public opinion about global warming. 
Public Opin. Q. 71, 1–27 (2007).

44. Bostrom, A., Morgan, M.#G., Fischho!, B. & Read, D. What do people know 
about global climate change? 1. Mental models. Risk Anal.  
14, 959–970 (1994).

45. Kempton, W. Public understanding of global warming. Soc. Nat. Resour. 4, 
331–345 (1991).

46. Bord, R.#J., Fisher, A. & O’Connor, R.#E. Public perceptions of global warming: 
United States and international perspectives. Clim. Res. 11, 75–84 (1998).

47. Douglas, M. & Wildavsky, A. Risk and Culture: An Essay in the Selection of 
Technological Dangers (Univ. California Press, 1982).

48. Hulme, M. Why We Disagree About Climate Change (Cambridge Univ.  
Press, 2009).

49. Leiserowitz, A., Maibach, E. & Roser-Renouf, C. Yale Project on Climate 
Change: Global Warming’s Six Americas, January 2010 (Yale Univ. & George 
Mason Univ., 2010); available at http://environment.yale.edu/climate/"les/
SixAmericasJan2010.pdf.

50. Bickersta!, K., Simmons, P. & Pidgeon, N.#F. Constructing responsibility for 
risk(s): negotiating citizen-state relationships. Environ. Plan. A  
40, 1312–1330 (2008).

51. $e Royal Society Risk: Analysis, Perception and Management Ch. 5, 89–134 
($e Royal Society, 1992).

52. Fischho!, B. Risk perception and communication unplugged: 20 years of 
process. Risk Anal. 15, 137–145 (1995).

53. Slovic, P. "e Perception of Risk (Earthscan, 2000). 
A collection of core readings in risk perception and communication.

54. Marx, S.#B. et al. Communication and mental processes: experiential and 
analytic processing of uncertain climate information. Glob. Environ. Change  
17, 47–58 (2007).

55. Slovic, P. "e Feeling of Risk (Earthscan, 2010).
56. Janis, I. & Mann, L. Decision Making: A Psychological Analysis of Con$ict, 

Choice and Commitment (Free Press, 1976).

57. Risbey, J.#S. $e new climate discourse: alarmist or alarming? Glob. Environ.
  Change 18, 26–37 (2008).
58. Spence, A. & Pidgeon, N.#F. Framing and communicating climate change: the 

e!ects of distance and outcome frame manipulations. Glob. Environ. Change 
20, 656–667 (2010).

59. Pidgeon, N.#F., Kasperson, R.#K. & Slovic, P. (eds.). "e Social Ampli%cation of 
Risk (Cambridge Univ. Press, 2003). 
A collection of research into the social dimensions of risk communication.

60. Renn, O. Risk Governance: Coping with Uncertainty in a Complex World 
(Earthscan, 2008).

61. Wynne, B. & Irwin, A. Misunderstanding Science (Cambridge Univ.  
Press, 1996).

62. Sturgis, P. & Allum, N. Science in society: re-evaluating the de"cit model of 
public attitudes. Public Understand. Sci. 13, 55–74 (2004).

63. Arvai, J., Gregory, R. & McDaniels, T. Testing a structured decision-aiding 
approach: value-focused thinking for deliberative risk communication. Risk 
Anal. 21, 1065–1076 (2001).

64. Clemen, R. Making Hard Decisions: An Introduction to Decision Analysis 
(Duxbury, 1996).

65. $orgerson, J. & Ölander, F. Spillover of environmentally friendly consumer 
behavior. J.!Environ. Psychol. 23, 225–236 (2003).

66. Moser, S. Communicating climate change: history, challenges, process and 
future directions. WIREs Clim. Change 1, 1–27 (2010). 
An informative review of basic research "ndings on risk communication as 
applied to climate change.

67. Fischho!, B. Non-persuasive communication about matters of the greatest 
urgency: climate change. Environ. Sci. Technol. 41, 7204–7208 (2007).

68. Guston, D.#H. Boundary organizations in environmental policy and science: an 
introduction. Sci. Technol. Hum. Values 26, 399–408 (2001).

69. Lorenzoni, I., Jones, M. & Turnpenny, J. Climate change, human genetics, and 
post-normality in the UK. Futures 39, 65–82 (2007).

70. http://www.ukclimateprojections.defra.gov.uk.

Acknowledgements
Work for this paper was supported by a Personal Fellowship to N.P. from the UK 
Economic and Social Research Council (RES-066-27-0013), with additional support 
from the Leverhulme Trust (F/00 407/AG) and the US National Science Foundation 
(SES-0949710). We wish to thank I. Hall and P. Stern for comments on earlier versions, 
together with attendees at a workshop held at Cumberland Lodge, Windsor, UK in the 
summer of 2010.

Author contributions
N.P. and B.F. contributed equally to the formulation and writing of the manuscript.

Additional information
$e authors declare no competing "nancial interests. Correspondence and requests for 
materials should be addressed to N.P. or B.F.

PERSPECTIVENATURE CLIMATE CHANGE DOI: 10.1038/NCLIMATE1080

© 2011 Macmillan Publishers Limited. All rights reserved

http://environment.yale.edu/climate/files/SixAmericasJan2010.pdf
http://environment.yale.edu/climate/files/SixAmericasJan2010.pdf
www.ukclimateprojections.defra.gov.uk
http://www.nature.com/doifinder/10.1038/nclimate1080

	The role of social and decision sciences in communicating uncertain climate risks
	Figure 1 | Shifting public opinion. Opinion polling in America shows how people became more sure that climate scientists believed in global warming over the period 1998–2006. But more recently views are less certain, a phenomenon also seen in Britain and Europe. The reasons for this recent trend are complex and probably include a response to politicization of climate policy, as well as the impacts of the East Anglia e-mails controversy. The question asked which one of the following statements do you think is most accurate — most scientists believe that global warming is occurring, most scientists believe that global warming is not occurring, or most scientists are unsure about whether global warming is occurring or not? Data from Gallup. 
	Figure 2 | Sources of uncertainty in climate assessments. The centre column shows schematically the causal chain leading from the anthropogenic sources of climate change to their impacts. The four charts show estimates for different effects in that chain, linked (by arrows) to causal factors that introduce uncertainty into these estimates. In the top-left chart, different assumptions about future human activities lead to different estimates of total emissions. The other three charts show uncertainties in cumulative emissions depending on uncertainty about climate feedback (top right), climate sensitivity depending on uncertainty about radiative forcing (bottom right), and change in global cereal production depending on uncertainty in temperature rise and carbon fertilization (bottom left). Interactions between elements in the chain also create further significant uncertainties. Reproduced with permission from ref. 27, © 2006 Cambridge Univ. Press.
	Risk, uncertainty and climate decision-making
	The science of communication
	Figure 3 | The existing Thames flood-protection barrier at Greenwich, East London, UK. Conceived after the 1953 flooding and associated fatalities in eastern England there are now concerns about its ability to protect London from any increased risks associated with climate change, and in particular rising sea levels and future storm surges. This has led to an extensive risk assessment and appraisal of the options for its renewal or replacement, for the period up to 2070 and beyond. 
	Figure 4 | The recent UK climate projections in 2009 use probability assessments to represent the modelling uncertainty for a range of variables and with a grid resolution of 25 km2. The figures show 10, 50 and 90% probability levels respectively for changes to the mean daily maximum temperature in summer across the United Kingdom by 2080 and under a medium emissions scenario. Hence, within the constraints of the modelling, at the 10% level it is very unlikely (equivalent to a 10% probability) that the temperature will be less than that shown at any particular location. Reproduced with permission from ref. 70, © UK 2009 Climate Projections .
	A strategic approach to climate communication
	Box 1 | Expertise needed for effective communication of climate science to aid climate-related decision-making.
	Conclusion
	References
	Acknowledgements
	Author contributions
	Additional information

